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Exploring the use of new school buildings 
through post-occupancy evaluation and 
participatory action research 
Andrea Wheeler, Department of Architecture, Iowa State University, Ames, IA, USA 
Masoud Malekzadeh, Department of Architecture & 3D Design, Northampton 
University, Northampton, UK 
This paper presents the results of the development and testing of an integrated 
post-occupancy evaluation (POE) approach for teachers, staff, pupils and 
community members using newly constructed school buildings. It focuses on 
three cases of UK secondary schools, demonstrating how users can be inspired to 
engage with the problems of school design and energy use awareness. The cases 
provided new insights on the engagement of school teachers, staff and young 
people regarding issues of sustainability, management, functional performance 
and comfort. The integrative approach adopted in these cases provided a more 
holistic understanding of these buildings’ performance than could have been 
achieved by either observational or more traditional questionnaire-based 
methods. Moreover, the whole-school approach, involving children in POE, 
provided researchers with highly contextualised information about how a school 
is used, how to improve the quality of school experiences (both socially and 
educationally) and how the school community is contributing to the building’s 
energy performance. These POE methods also provided unique opportunities for 
children to examine the social and cultural factors impeding the adoption of 
energy-conscious and sustainable behaviours. 
Keywords: post-occupancy, school design, sustainable schools, energy 
performance, sustainable lifestyles   
Introduction 
Many approaches to POE include participatory activities (Bordass & Leaman, 
2005; Leaman & Bordass, 2001, 2010; Mallory-Hill, Preiser & Watson, 2010; Sanoff, 
2001; Stevenson & Rijal, 2010; Watson, 2003, 2005; Watson & Thomson, 2005), and it 
is now common practice to engage stakeholder communities in interviews, walk-
throughs, feedback and discussion of design solutions. Participatory action research 
(PAR), however, demands specific attention to how researchers engage with 
participants and firm commitment to principles of equality. There is now a general 
consensus that even the best buildings fail to perform as anticipated (Bordass & 
Leaman, 2012; Zimmerman & Martin, 2001). In response to tools such as LEED, 
regenerative design argues for the participation of building users in the complete design 
process and the co-evolution of human and natural systems in partnership (Cole, 2011). 
The issue of engaging stakeholders in the design process is particularly pressing in order 
to ensure design quality and good performance (including energy performance); 
however, integrated stakeholder engagement is still undervalued and there are few tools 
to assist in holistic evidence-based design (Cahill, 2007; Kindon and Pain, 2009; Payne, 
Mackrill, Cain, Strelitz & Gate, 2014; van Hoof et al., 2014). Furthermore, few have 
engaged with the question of inclusive participation in sustainable design (Kaatz, Root, 
& Bowen, 2005). The POE, described in this paper, adopted PAR methods in the hope 
of eliciting otherwise hidden information about the occupants’ relationship to the 
building. The primary aim of this research was to determine how the behaviours of 
different users contributed to the increase of energy use beyond what the designers had 
predicted. In the case of school buildings, effectively engaging children, as well as 
teachers and other staff, through PAR was essential because children’s experience of 
space is different to adults and the great majority of school building users are children. 
A secondary aim was to investigate why modern buildings, designed for energy 
efficiency using modern simulation prediction tools, frequently fail to perform as 
intended informing design practices as well as to help simulation tool developers 
improve their products. 
Cole, Robinson, Brown and O’Shea (2008) described a requirement within the 
POE process for “a programme for social engagement with a building system, providing 
space for inhabitants to express their understanding” (p. 330). Cole et al. (2008) 
emphasised the need for communication and dialogue with building occupants. 
Stevenson (2009, p. 128) concluded that it is desirable to have multiple methods of 
evaluation, as each building typology requires its own set of criteria. Stevenson (2008) 
suggested that one of the best approaches to POE is open questioning, which identifies 
hidden factors and tacit knowledge not revealed by structured questionnaires and can be 
especially revealing when the same participant is interviewed more than once. However, 
using this unstructured method with children raises some difficulties. For example, 
researchers have challenged the uncritical use of social-science methods, such as focus 
groups, with children as inappropriate (Vogel, 2009) and have argued for the 
development of tailored, “child-friendly” approaches. Researchers in the field of 
education tend to engage child participants with more art-based methods, which are less 
dependent on verbal or written communication skills (Hall et al., 2011).  
The POE approach described in this paper focussed on need to transform 
people’s relationships to their buildings and to the idea of sustainability, rather than 
relying simply on improvements in technology to achieve the desired reductions in 
energy consumption. This approach relates to the goals of PAR. The workshops held in 
the participating schools served two purposes: they obtained factual information about 
users’ experience of the school that would be valuable to designers, and they also 
explored transformative ways of thinking and relating to the environment and to others.  
The POE method developed in this project also aimed to provide a means of 
identifying social, cultural and economic considerations related to sustainability and of 
encouraging discussions that can motivate change. The perspective that “buildings don’t 
use energy, people do” (Janda, 2011, p. 17) supports this focus on encouraging 
behaviour change. Janda argued that, through education focussed on addressing habits 
and social norms, we could dramatically improve the energy performance of buildings. 
Common design problems in new schools include poor acoustics, inefficient and 
poorly performing lighting strategies, inadequate ventilation and many spaces 
(such as halls and corridors) with no access to natural daylight (Commission for 
Architecture and the Built Environment, 2006, p. 32). Maintaining comfortable 
internal temperature and suitable air quality appear to be problems in even the 
most contemporary new schools (Stringer, Dunne, & Boussabaine, 2012). School 
design can affect student behaviour, development, academic performance (Bakó-
Biró, Clements-Croome, Kochhar, Awbi & Williams, 2012; Lackney, 2011) and 
health (Baker & Berstein, 2012). Occupants with day-to-day experience of these 
buildings can contribute to significant improvements in their performance.   
New ideas about energy efficiency can be expected to emerge among the 
younger generation, as children are often quick to point out energy-wasting behaviours 
perpetrated by adults (Wheeler, Bouchlaghem & Malekzadeh, 2011, p. 70). Schools 
should seek to reinforce understandings of energy efficiency and renewable 
technologies, so as to support an emerging energy consciousness. A combination of 
humanities and social-science methodologies can foster reflection on energy use and 
sustainability issues, permitting the formation of new understandings of self and of our 
relationship to the natural world (Blewitt, 2004, p. 3). In this context, education is a 
means of recreating ourselves and our understanding of the world and others. Involving 
children in POE activities thus offers multiple potential benefits: it could provide 
designers with valuable performance data, user perceptions and new concepts to support 
sustainable design of school buildings, while also guiding both children and adults into 
fresh reflections on the deep problems of sustainability. 
 
Background 
As of 2003, a literature review identified more than 150 available POE analysis 
methods (Gaia Research, 2003). A guide to POE, developed by the Higher Education 
Funding Council for England (2006), also offered a summary of established methods. 
POE’s primary benefit, according to these reviews, lies in its ability to collect valuable 
information that supports continuous improvement of architectural design. Our project 
was certainly concerned about collecting a wide range of information, but not just about 
energy performance of buildings, functionality and user comfort issues; we also wanted 
to probe motivating factors underlying behaviours that might be preventing the proper 
use of technology and the adoption of more sustainable lifestyles. The inclusion of 
marginalised users of buildings, such as facility managers, administrative staff and 
catering staff as well as children, aimed to uncover some of the hidden uses and misuses 
of the buildings.  
The goal of PAR is not only to discover and describe problems and realities, but 
to change them. It starts with the understanding that people, including children, hold 
deep knowledge about their lives and experiences (Askins & Pain, 2011). In addition 
this project sought to understand relationships within the school community and with 
the new school building and its technology. The diversity and range of young people’s 
experiences is rarely taken seriously, and very little is known about children’s everyday 
experience of the built environment of schools (Holloway & Valentine, 2005; Upitis, 
2004), especially the more energy-efficient and sustainable new facilities (Barratt-
Hacking, Barratt, & Scott, 2007). 
 
 
 
Methods 
Research was conducted at three schools, with the construction companies who 
had erected the buildings participating by providing construction documentation and 
current performance. These companies permitted access to online performance data on 
energy use being collected at each school. These data were evaluated before the school 
visits and were discussed briefly by telephone with the facility managers. The three 
schools were chosen from a wider set of recently constructed schools due to the interest 
shown by the head teacher or building manager in the research program. Each school 
had opened within the previous three years. The researchers interviewed the head 
teachers at each school about their experience of the school design process and their 
perspectives on the successes or failures of the new school building; permission was 
then sought to hold a series of workshops with pupils and to interview other staff. At 
each school, six pupils (three girls and three boys from various classes) were selected to 
represent each grade from Year 7 (age 11-12) to Sixth Form (age 16-18), resulting in 
the involvement of about 140 students across the three schools. Pupils were invited to 
participate by their teachers. Workshops were scheduled during the spring term, 
meeting one hour per week over a four-week period, always at the same time of day so 
as to correspond to a regular class time and in the same room in the school. Some 
flexibility was permitted with regard to starting times in order to accommodate 
teachers’ schedules, and to encourage their continued cooperation with academic study. 
Table 1 summarizes the methods adopted, the literature reviewed and the 
theoretical background for each method. In each activity, researchers were particularly 
sensitive to any inhibitions that the children might experience due to the perceived 
power of the adult researchers. Researchers reassured participants that their views and 
opinions would not be shared with teachers and that they would not be identified by 
name in research papers or presentations.   
Open discussion was used with children at the beginning of the series of 
workshops as a means of establishing relationships both with the researchers and 
amongst the children in the group. It also aimed to establish a habit of discussion so that 
children would engage willingly in group discussions during later activities. Inviting the 
children to tell stories allowed them to introduce the researchers to the school 
community—its ideas, beliefs and history. It permitted trust and dialogue to develop 
and encouraged children to enter with some creativity into explaining both failures and 
successes of the new school. Storytelling is a commonly used qualitative research 
method in health care (Koch, 1998), sociology (Cox & Albert, 2003), psychology, 
criminology (Garbarino, 1989) and linguistics; Pahl (2002, 2003) has used storytelling 
to elicit families’ feelings about their homes. 
Broad prompts were used with the children at this initial stage. A common 
starting question was simply “How do you like your new school?” The participants 
were not asked explicitly to tell stories; rather, the stories emerged as a result of 
participant engagement. 
 
 
 
Table 1. Research methods considered and selected 
Method Accepted 
or rejected 
Comments 
Questionnaire x Not appropriate for working with children unless made “child-friendly”, 
which would oversimplify the information that could be collected. 
Measurement-based 
monitoring  
√ Monitoring was carried out by the construction companies that had built 
the schools, and researchers had access to these raw data. 
Review of historical 
records of the building 
√ Researchers had access to some information from architects and the 
construction companies. 
Interview √ Interviews were carried out with adults, but considered inappropriate 
for child participants (Garbarino & Stott, 1989; Vogel, 2009).  
Open discussion  
 
√ Open discussion was adopted to encourage discussion of the school 
experience in ways that researchers could not anticipate and to elicit 
information on design use, school ethos and community values (Sanoff, 
2001). 
Video walk-through  
(Watson & Thomson, 
2005) 
√ This method was used not only to engage children but also to capture 
the more hidden experiences of building users in voice and image; it is 
supported by the video-ethnographic theories of Pink (2007, 2009).  
Energy quiz  
 
√ Adapted from a questionnaire designed for adults to determine 
attitudes towards energy demand reduction (Gill, Tierney, Pegg & Allan, 
2010). The questions were simplified slightly and children were 
encouraged to discuss their answers in addition to providing an “I agree” 
or “I disagree” response.  
Individual drawings/list 
making  
√ This approach can work with all ages; younger children were asked to 
draw imaginary designs, while older children made lists of potential 
improvements. 
Large-group 
“negotiated” and 
democratic design 
solutions  
√ This approach (Biesta, 2009; Huckle, 2010) allowed children to think 
about sharing, apply democratic approaches to designing and engage in 
critical thinking. 
 
The walk-through took place during the second week, following an approach 
described by Watson and Thomson (2005). Using a video camera, children showed 
researchers the places within the school that they liked and disliked and described how 
well or poorly they functioned. The walk-through offered pupils a way to express their 
views creatively and permitted observation of their experience, which they illustrated by 
reference to objects, building components or technologies. Researchers encouraged use 
of the video recorder and allowed pupils either to provide an ongoing commentary on 
the locations filmed or to create a documentary. The pupils themselves devised the route 
around the school and selected the places to visit.  
To examine the influence of attitudes and values on energy behaviours, and also 
to gain some insight into the school culture regarding energy behaviours, researchers 
devised a modified quiz and administered it to all age groups, usually during the third 
session. The quiz was adapted from a questionnaire devised by Gill, Tierney, Pegg and 
Allan (2010). Whilst it provided an insight into some energy behaviours, the amount of 
prompting required by researchers to elicit answers from the students demonstrated the 
value of using more art-based and participatory methods of research with children. 
Sixth-formers responded best to the quiz, but none of the children showed much interest 
in it, and it was eventually abandoned as a research method.  
Visual research methods were also adopted, asking children to draw positive and 
negative aspects of the school day and the building. This activity took place during the 
final week. Children not inclined toward drawing were asked to prepare lists. The use of 
visual research methods helped to elicit experiential (i.e. perceptual or emotional) 
knowledge that is located in the children’s imagination but can be difficult to express 
linguistically. Especially for younger children, drawing and design activities were often 
an easier form of expression than conversing with adults, although many of the older 
students were happy to discuss their views and to engage in dialogue. Figure 1 displays 
examples of a drawing and a list from Year 7 students. The designs shown are 
illustrative of the pupils’ views with regard to “what I think would be the best sort of 
place for me to learn”. This activity allowed younger children to express their desires. 
As they did so, they often made direct references to such concerns as lack of access to 
computers or to the playing field, or the problem of a too-warm room containing the 
school computers – issues also identified in conversations with older children.  
The large-group drawing was a natural progression from pupils’ individual 
drawings. This choice of method was influenced by PAR theory and by Nold’s (2009) 
“emotional cartographies”. It gave children an opportunity to work together, discuss 
ideas and work toward democratically determined solutions for school improvement, 
with the researchers serving as facilitators. The dialogue that emerged from these 
sessions revealed much about the children’s experiences in school and about the value 
that they placed on questions of social space, learning technologies and school rules, as 
well as permitting further expression of creative ideas followed by consensus building.  
 
Results  
School 1 was a mainstream school that shared its site with a special school. This 
unusual partnership was strongly supported by the head of the special school, which 
was rated outstanding on all dimensions of teaching and learning. The mainstream 
school, however, had not received a similarly glowing report from school inspectors; on 
the contrary, its performance was rated as unacceptable and teachers were working to 
improve educational standards. The school was built as part of the Private Finance 
Initiative (PFI), a scheme launched in the UK in 1992 to open up opportunities for 
private-sector involvement in the provision and modernisation of public services 
including schools and hospitals (House of Commons, 2011). Under PFI, the public 
sector procures both construction and maintenance services instead of procuring a 
capital asset and then operating the facility itself. The developer provides maintenance 
services for the duration of an agreed-upon contract (Davis & Ghani, 2006). 
The mainstream school was an average-sized secondary school of around 1,000 
students and the proportion of students known to be eligible for free school meals was 
in line with the national average (Birmingham City Council, 2011). The great majority 
of students were white and of British heritage; according to the Ofstead report (2010), 
the proportion of students from minority ethnic heritages was below average. The 
schools had moved into their new buildings in January 2009; the mainstream school had 
been assessed as falling below standards following its 2008 inspection. The present 
head teacher was appointed before the move, following a long and turbulent period of 
instability (with seven different temporary head teachers). This change in leadership 
made it difficult for the researchers to assess the school’s involvement during the design 
stages or the effectiveness of community participation in the design process. 
The head of the special school provided the most insight on the design process 
and described her own strong involvement with the architects. She described inclusion 
as the guiding philosophy and the need to collocate the schools as one of the most 
important design concerns. For her, the collocation provided opportunities for 
integration, which she saw as the future of both mainstream and special education. Even 
the colours, she pointed out, were the same in both schools. However, despite the 
special school head’s ambitions regarding inclusion, each school had its own distinctive 
culture. 
School 2 opened its doors to students in January 2009 with a “very good” 
BREEAM rating. Despite being a Private Finance Initiative (PFI) school built by the 
same construction company as School 1, it was of a notably different character. School 
2 depended heavily on rules and regulations, especially regarding the prevention of 
vandalism and other damage to the building. Relationships between students appeared 
less respectful and teachers’ ability to manage conflict between students less effective. 
We were told of so-called “school riots” in response to orders communicated by 
teachers over a speaker system. Children also complained about the school design, 
calling it “prison-like”, as illustrated by the practice of locking students into the school 
compound. Moreover, there were separate entrances for visitors (in the front) and pupils 
(in the back). Students were prohibited from putting drawings on the walls, which 
appeared bare and institutional; some students described the school as resembling a 
hospital. Most of these rules, according to both children and teaching staff, were driven 
by fears of vandalism and the financial penalties imposed by the construction company 
through their maintenance service for any damage to the building. 
The building manager who had contributed to planning the school and 
participated in the original meetings with the architects stated in an interview that, in 
retrospect, his advice for designers was to pay more attention to the social spaces of 
schools, that is, to what children did when they were not in classrooms. As he put it, “I 
would have made the social area central to the design.” This problem of poorly used 
social space extended to the staff. A large staff room went unused at lunchtime, as the 
teachers remained in separate resource areas associated with each department; only 
bribes of free coffee, tea and toast brought staff together at break time.  
The students in this school had many complaints—about earwigs and beetles in 
the kitchen and dining room, smelly drains and the “school riots”. The smell was later 
explained as caused by grease from the kitchen blocking the drains, but the lack of 
understanding about what was causing it, amongst teachers and students alike, led to the 
development of some creative narratives. Not all the responses were negative, however. 
The sixth-formers told us that the new school was nicer and warmer than its predecessor 
and did not let the rain in. One pupil stated:  
 
It is quite a big space, but there are a few issues, like the plaster coming 
off the wall over there, a big crack in the wall over there … it does get 
very messy because there aren’t a lot of chairs and people have to wander 
around and hope for the best to find a seat at lunchtime. A lot of mess gets 
left down here … we had a riot and chairs got thrown around, and bins and 
such like.  
 
School 3 was designed by an architectural practice, rather than the architectural 
department of a construction company, and built by a different construction company 
from the first two. The most dramatic story that emerged at this school was about the 
road crossing being in an improper place outside the building; the crossing was 
described as “an accident waiting to happen”. Despite this traffic management issue, 
School 3 had the most striking architecture and gave the impression of being highly 
successful and not overly rule-bound.  
The school opened its new facility in September 2009 and the Ofstead report in 
2010 reported that its scores were rising. Published data placed the academy in the top 
5% of schools nationally in student performance. Ofstead inspectors attributed the 
school’s success to curriculum changes introduced before the move, including a broad 
range of curriculum pathways, a wide variety of vocational courses designed to match 
different needs, abilities and aspirations, and increasing standards. 
The new secondary school replaced a set of old buildings. One of the initial 
driving educational objectives was the idea of a “school within a school”. Whilst this 
idea was abandoned early within the design process, it still had an influence on the 
spatial arrangement of the facility. The school had been designed for 1,400 pupils and 
was slightly under-occupied at the time of the case study. Its front doors opened onto a 
large façade facing southwest toward an open countryside. The school’s interior 
featured bold colours, which combined with the incoming daylight to create a very 
positive atmosphere. The building was organized with a central spine and radiating 
wings, each containing three storeys of teaching and learning spaces. Featured “break-
out” spaces along the wings contributed to the maximum use of daylight. Great care was 
taken with regard to the circulation, the architects stated, to avoid long, potentially dark 
corridor spaces and places for bullying.  
The spaces within the spine of the building serve a number of architectural 
purposes; some, such as the entrance hall and pupil dining space, are double-height. 
This arrangement maximises the sense of space and allows natural light deep into the 
building and into these social areas. The wings of the building create courtyard areas, 
one of which is designated specifically for the Year 7 pupils, to ease their transition into 
the student body. Bench radiators along the perimeter of the ground floor spaces also 
provide indoor gathering spots for pupils. 
A certain degree of surveillance is provided by internal windows between 
“break-out” spaces or corridors and staff spaces, offices and the staff room. Toilets are 
always near staff rooms and not away from the main circulation area. 
In terms of environmental systems strategies, the building is primarily 
mechanically ventilated, except for the assembly hall. Some spaces, such as the 
designated information and communication technologies (ICT) area and the 
laboratories, are air-conditioned. The sports hall has wind catchers and louvers, and the 
dining room is naturally ventilated. The classrooms have localised ventilation units for 
heat recovery. According to the architects, considerable work went into making sure 
that these units were not too noisy, but the architects admitted that this goal had not 
been achieved. Moreover, pupils suggested that they contributed to overheating on hot 
days. Window strategy, according to the architects, was important in their approach to 
sustainability; passive design strategies were always the preferred approach. However, 
the main classroom windows could not be opened due to noise from a nearby 
motorway, as the architects could not otherwise meet regulations. These windows were 
of particular concern to the school community and a source of many discussions. In 
terms of the heating strategy, space heating was provided by perimeter radiators and 
there were four heating zones split between the wings of the buildings.  
Maximising the use of daylight was an important theme for the architects, who 
argued that ample daylight offers benefits in terms of both educational performance and 
sustainability, as well as enhancing enjoyment and pleasure. The project architect made 
the following comments when interviewed: 
 
If there is anything we would like the children from [this school] to feel 
about the school, it would be to feel ownership of the school, to feel proud 
of the school, proud to go there—this is what sustainability is all about—if 
we can make the children feel that we respect them with the new school 
building they have, they will respect it, care for it and look after it. Making 
a building the children can love means a building they will look after. 
 
This idea of ownership reappeared in conversations with the pupils but, unfortunately, 
not in a positive way; as in the other two cases, the PFI nature of the school was 
perceived by teachers and pupils alike as a barrier to this sense of ownership. 
 
Analysis 
We conducted a thorough content analysis of conversation transcripts and other 
meaningful information collected (Krippendorff, 2004, p. 18), encompassing the 
researchers’ notes, interviews, and children’s videos and drawings. Table 2 describes 
the main themes identified. In terms of energy use, children knew that lights were left 
on in the evening when the school was unoccupied, and that stairs and corridors had 
artificial lights unnecessarily turned on during daylight hours when these spaces were 
sufficiently lit. Whereas many of the architects’ energy-efficient design strategies went 
unnoticed by children and adults alike, children were quick to point out wasteful energy 
behaviours and blame adults for them. As one Year 9 pupil complained, “They stand 
there in science and say you need to save energy and then I say, well, turn your lights 
off. … They are always telling us to save energy but why not them?” However, 
designers were also the focus of blame in some instances, such as the windows that 
were locked shut in School 3 to meet building regulations for noise.  
If the leadership team could prove some fault in the school’s design, they would 
have leverage to demand that the construction company make necessary changes at no 
charge. (In fact, this issue subsequently became the topic of a Freedom of Information 
request submitted to the researchers by school staff.) Design issues were a significant 
problem for the perceived performance of School 3 as they led to prohibitions against 
the use of corridor spaces and break-out areas at lunchtimes and to toilets being closed 
for fear of vandalism. 
For the children, the functionality of the dining space and lunchtime experience 
was the biggest concern in all three schools. The importance of social space and social 
experience emerged strongly throughout the workshops. Poor provision of lunchtime 
space for eating and for socializing was a significant issue. One of the factors 
contributing to this failure was teachers’ inability to manage pupils’ behaviour; this 
concern prevented the scheduling of staggered lunchtimes, which was the designers’ 
original, space-saving intention at all three schools. The failure of design for social 
experience was not, however, simply limited to dining spaces but even included play 
areas. Encouraging dialogue with children brought to light ways in which children use 
the school building—as well as all sorts of ways in which they are prohibited from 
making proper and intended use of space. Here is one such comment: 
 
We like to sit under the stairs where there is carpet and a radiator, but 
we’re not allowed. We just like to sit there because it is inside. We just 
like having a quieter area where you can sit and just be with your friends. 
… They should have little benches [outside that] people can sit on and a 
shelter in the winter. I know it is cold but I do like to go outside to get 
some fresh air. And also the lads when they play football would have 
somewhere for their bags. (Year 10 pupil, School 3)  
 
The prohibition concerning space became a large part of many of the dialogues. For 
example, another pupil from School 3 stated:  
 
This is a very big area, the rooms are very big, and there is a lot of room 
for people to just wander up and down the corridors. Huge rooms, lots of 
big open spaces down here [but] this is the area [where] you are not 
allowed at lunchtime! You are not allowed up the stairs in the corridor at 
all. People have thrown things, the lights have been broken, there are lots 
of dents in the ceiling.  
 
Many of the issues raised by pupils could be traced back to the relationship 
between each school and the PFI company that operated the facility. Teachers 
complained about the PFI arrangements; school managers cited prolonged 
administration processes to achieve simple maintenance tasks, along with 
excessive penalty costs imposed on them. The uncomfortable aspects of this 
relationship have had direct impact on students. One pupil described the school 
policy that prohibited the placement of drawings on classroom walls as like living 
in a rented house that you were not allowed to decorate. One school had just a 
single pair of bathrooms open for 1,300 pupils in order to prevent vandalism, the 
cost of which the school would have to bear—a cost described by the school 
manager as three times what a local builder would charge. The PFI system’s 
impact on facilities management means that making environmental adjustments 
can become a lengthy and overly complex procedure. Moreover, 
misunderstandings regarding building occupancy hours especially with increases 
evening hours activities and the anticipated usage of natural lighting and 
ventilation led to inaccurate assumptions at the design stage. 
The difficulties involved in making energy predictions in school design are 
linked to the many assumptions that must be made during the design process, not 
all of which reflect real operational conditions. This is generally due to a lack of 
observational data on space usage in schools, especially new schools seeking to 
use more flexible or innovative space arrangements.   
Interviews and workshops identified the following factors that were 
contributing to building performance below anticipated levels: 
1. One school was primarily heated by an under-floor heating system. 
According to the records, the under-floor system had sustained some 
damage during building construction, causing a total failure of the 
system in one wing of the building. Since repairing the system was 
viewed as imposing a large initial cost and as potentially causing 
damage to other parts of the building, it was instead left unused in 
this wing of the building and the space was heated by perimeter 
radiators with thermostatic radiator valves.   
2. In two schools, systems were installed to provide some of the hot 
water needed in the building through solar energy. However, the 
system was not operational in either school and there seemed to be 
no plans to repair them. 
3. The primary users of the buildings (i.e. children and teachers) 
appeared to have little knowledge about how the systems were 
supposed to work or how they are controlled. 
4. There was a general sense of lack of control over essential building 
comfort factors such as heating, cooling, ventilation and lighting. 
Comments about inconsistent artificial lighting strategies were 
common; for example, lights were always left on in some rooms 
whilst motion sensors were provided in classrooms. 
5. In one of the schools, the headmaster had decided to block the only 
air vents in the reception area, to prevent the noise from the entrance 
from penetrating into the reception offices. 
6. Kettles, heaters, battery chargers and other personal electrical 
devices were common in many personal office areas and common 
rooms that staff used for socializing unpredictably increasing 
electricity consumption.  
7. Some computers, television sets and lights were observed to have 
been left on outside the buildings’ hours of operation.  
8. Temperature sensors that report to the building management system 
were sometimes installed in locations distant from the main area of 
the activity in the room. In other cases, since staff were not aware of 
the purpose of these sensors, they had covered them with furniture 
(and in one case with an electric heater), resulting in a false reading 
of the room temperature by the BMS.  
All these findings emphasise the need for an improved culture of energy 
monitoring and post-occupancy evaluation.   
The whole-school approach, involving children in POE, provided 
researchers with highly contextualised information about how a school is used, 
how to improve the quality of users’ school experiences (both socially and 
educationally), how the school community is contributing to the building’s energy 
performance, and reasons for any difference between predicted and actual energy 
performance. The adapted POE methods also provided unique opportunities for 
children—whose opinions are usually overlooked—to examine the social and 
cultural factors impeding the adoption of sustainable behaviours. Students seemed 
enthusiastic about proposing improvements, and even in open dialogue concern 
for environmental responsibility emerged, as with the aforementioned student who 
wanted school staff to apply their own message about energy efficiency by turning 
lights off. Harnessing this motivation offers a real opportunity for change. 
 
Conclusion  
This approach to POE research can contribute to an integrated understanding of 
energy use in buildings. Dialogue with children and other users of the building provided 
essential clues explaining differences between the actual and predicted performance of 
new buildings, including many differences directly traceable to management issues. 
Moreover, the methods used also offered opportunities to explore children’s relationship 
with their environment and to transform this relationship. These methods are ways to 
learn about the performance of buildings and to understand people’s behaviours toward 
and within those buildings. POE approaches can both identify and begin to change these 
behaviours at the level of the school community.  
The use of these methods to determine user perceptions offers significant 
benefits for the design profession, including the advancement of knowledge about use 
of school buildings; improving design quality; improving energy efficiency; lowering 
actual energy use in buildings; educational impact, both through improved design and 
through engaging with young people and thereby improving their understanding of 
sustainable design; changing behaviours through context-based design initiatives that 
are attentive to school culture; and allowing construction companies to truly address 
their social obligation to build more sustainable communities. Whilst more and more 
buildings are achieving higher energy efficiency ratings, efficiency improvements can 
be offset by habits and behaviours that often derive from lack of environmental concern. 
Energy-efficient technology is vital to the future of building design, but in order to 
actually reduce energy consumption, the relevant human factors must be considered.. 
The relationship between design and energy behaviours is an essential dimension of the 
success of low-carbon architecture. Alongside technological innovation, creating a 
sense that occupants, especially children, can actively engage with their natural, social 
and built environments is as important as is building shared values and new social 
norms.  
This goal presents a profound challenge for architects, construction 
professionals, teachers, school leadership teams and facility managers. Whilst an 
increased motivation to care for a building and its environment is an essential element 
of sustainability, concerns of a more day-to-day nature occupied the adult communities 
of the schools visited. The school rules and regulations were a constant source of 
conversation for pupils, who perceived their school leadership as imposing irrational 
rules prohibiting reasonable uses of space. The PFI arrangement was also observed to 
have a significant impact on school culture, depending on the nature of the school 
leadership and its relationship with the pupils. Our POE tools were designed to address 
these tensions and to consider ways to develop different relationships with the school 
and its environment. 
This research has provided information to the design community that is 
generally not obtained through POEs but is essential in order to address design quality 
and energy performance in schools. The approach expands the range of persons who 
should participate in the evaluation process to those who are usually neglected—i.e. 
children—and extends discussion of energy behaviours within the field of education. 
The next generation is likely to be more attentive to the importance of reducing 
energy consumption than today’s adults. New ideas regarding energy efficiency will 
emerge, and it is important for schools to reinforce positive attitudes towards energy 
conservation and be critical of “old ways” of using energy. The adults interviewed in 
this study had often very insightful and critical perspectives regarding the design of 
their schools, but energy efficiency and environmental awareness were usually low on 
their list of priorities. Similarly, many of the pupils, even the older ones, had a limited 
understanding of sustainability and sustainable design. Many blamed adults for their 
lack of leadership. However, the dialogues with students powerfully demonstrated a 
wealth of opinion, conviction and desire to develop ways to change school culture and 
promote energy efficiency. The creative activities offered in this study appeared to be 
very successful in unleashing and harnessing this potential. 
 
Acknowledgments and dedication 
This paper reports results that were part of the PostOPE research project at 
Loughborough University, supervised by the late Professor Dino Bouchlaghem and 
carried out whilst the authors were working as his research associates. The research 
project was supported by two leading construction companies, Loughborough 
University and the EPSRC. This paper is dedicated to the late Professor Bouchlaghem, 
an exceptional academic who is greatly missed.  
 
References  
Allan, J. (2010). The inclusive teacher educator: Spaces for civil engagement. 
Discourse: Studies in the Cultural Politics of Education, 31(4): 411–422. 
Askins, K., & Pain, R. (2011). Contact zones, participation, materiality and the 
messiness of interaction. Environment and Planning D: Society and Space, 29, 
803–821. 
Baird, G., Grey, J., Isaacs, N., Kernohan, D., & McIndoe, G. (1996). Building 
evaluation techniques. New York, NY: McGraw-Hill. 
Baker, L., & Bernstein, H. (2012). The impact of school buildings on student health and 
performance. Report for the McGraw-Hill Foundation in partnership with the 
Centre for Green Schools. http://www.ncef.org/rl/impact_learning.cfm 
Bakó-Biró, Z., Clements-Croome, D., Kochhar, N., Awbi, H., & Williams, M. (2012). 
Ventilation rates in schools and pupils’ performance. Building and Environment, 
48, 215–223. 
Barnouw, V. (1985). Drawing analysis. In V. Barnouw (Ed.), Culture and personality 
(pp. 306–325). Homewood, IL: Dorsey Press.  
Barratt Hacking, E., Barratt, R., & Scott, W. (2007). Engaging children: Research issues 
around participation and environmental learning. Environmental Education 
Research, 13(4), 529–544. doi: 10.1080/13504620701600271 
Biesta, G. J. J. (2006). Beyond learning: Democratic education for a human future. 
Boulder, CO: Paradigm. 
Biesta, G. J. J. (2009). Creating spaces for learning or making room for education? 
“Transforming Our Schools” [lecture series], University of Nottingham. 
http://sustainability-and-schools.com/open_seminars_nottingham_09.php 
Birmingham City Council. (2011). Free school meals: Guidance notes for schools 
2011–2012 (pamphlet). Available online at:  
http://www.schooljotter.com/imagefolders/ladypoolsch/Free_Meal_Guidance.pd
f 
Blewitt, J. (2004). Introduction. In J. Blewitt & C. Cullingford (Eds.), The sustainability 
curriculum: The challenge for higher education (pp. 1–12). London, UK: 
Earthscan. 
Bordass, B., & Leaman, A. (2005). Making feedback and post occupancy evaluation 
routine 1: A portfolio of feedback techniques. Building Research & Information, 
33(4), 347–352. 
Bordass, B., & Leaman, A. (2012). A new professionalism: Remedy or fantasy? 
Building Research & Information, 41(1), 1–7. doi: 
10.1080/09613218.2012.750572 
Bunn, R. (2009, 11 December). Sustainable schools: Defining the issues. Report 
available from RIBA, 66 Portland Place, London, UK W1B 1AD. 
Commission for Architecture and the Built Environment. (2006). Assessing secondary 
school design quality: Research report. London, UK 
http://webarchive.nationalarchives.gov.uk/20110118095356/http://www.cabe.or
g.uk/publications/assessing-secondary-school-design-quality 
Cahill, C. (2006). Defying gravity? Raising consciousness through collective research. 
Children’s Geographies, 2(2), 273–286. 
Cahill, C. (2007). The personal is political: Developing new subjectivities through 
participatory action research. Gender, Place & Culture, 14(3), 267–292. 
Cole, R. J. (2011). Regenerative design and development: Current theory and practice. 
Building Research & Information, 40(1), 1–6. doi: 
10.1080/09613218.2012.617516 
Cole, R., Robinson, J., Brown, Z., & O’Shea, M. (2008). Recontextualizing the notion 
of comfort. Building Research & Information, 36(4), 323–336. 
Cox, A. M., & Albert, D. H. (eds.). (2003). The healing heart for families: Storytelling 
to encourage caring and healthy families. Washington, DC: New Society 
Publishers. 
Crosbie, T., & Baker, K. (2009). Energy-efficiency interventions in housing: Learning 
from the inhabitants. Building Research & Information, 38(1), 70–79. 
Darby, S. (2006). The effectiveness of feedback on energy consumption: A review for 
Defra of the literature on metering, billing and direct displays. Oxford, UK: 
Environmental Change Institute. 
Darbyshire, P., MacDougall, C., & Schiller, W. (2005). Multiple methods in qualitative 
research with children: More insight or just more? Qualitative Research, 5(4), 
417–436. 
Davis, J., & Ghani, A. (2006) Private Finance Initiative (PFI) school procurement. 
London, UK: Department of Trade and Industry 
Farren-Bradley, J., Sayce, S., & Lewis, A. (2010). Sustainability education: 
Perspectives and practices across higher education. London, UK: Earthscan. 
Firth, S., Lomas, K., Wright, A., & Wall, R. (2008). Identifying trends in the use of 
domestic appliances from household electricity consumption measurements. 
Energy and Buildings, 40(5), 926–936. 
Fitzgerald, R., Graham, A., Smith, A., & Taylor, N. (2009). Children’s participation as a 
struggle over recognition: Exploring the promise of dialogue. In B. Percy-Smith 
& N. Thomas (Eds.), A handbook of children’s participation: Perspectives from 
theory and practice (pp. 330–342). Abingdon, UK: Routledge. 
Foster, J. (2001). Education as sustainability. Environmental Education Research, 7(2), 
153–165. 
Foster, J. (2002). Sustainability, higher education and the learning society. 
Environmental Education Research, 8(1), 35–41. 
Freire, P. (1972). Pedagogy of the oppressed. Harmondsworth, UK & New York, NY: 
Penguin. 
Gaia Research. (2003). Sustainable construction CPD module 12: Post occupancy 
evaluation. Edinburgh, UK: Gaia Group. Available from Gaia Group, First 
Floor, 12 Gayfield St, Edinburgh, EH1 3NR. 
Garbarino, J., & Stott, F. M. (1989). What children can tell us. San Francisco, CA & 
London, UK:  Jossey-Bass. 
Gill, Z. M., Tierney, M. J., Pegg, I. M., & Allan, N. (2010). Low-energy dwellings: The 
contribution of behaviours to actual performance. Building Research & 
Information, 38(5), 491–508. 
Gram-Hanssen, K. (2010). Residential heat comfort practices: Understanding users. 
Building Research & Information, 38(2), 175–186. 
Hall C., Jones, K., & Thomson, P. (2011). Snapshots, illustrations and portraits: Re-
presenting research findings. In P. Thomson & J. Sefton-Green (Eds.), 
Researching creative learning: Methods and issues (pp. 126–142). London, UK: 
Routledge. 
Higher Education Funding Council for England (2006). Guide to post occupancy 
evaluation. Retrieved from http://www.aude.ac.uk/info-
centre/goodpractice/AUDE_POE_guide  
Hill, M. (2006). Children’s voices on ways of having a voice: Children’s and young 
people’s perspectives on methods used in research and consultation. Childhood, 
13(1), 69–89. 
Holloway, S. L., & Valentine, G. (2005). Children’s geographies and the new social 
studies of childhood. In C. Jenks (Ed.), Childhood: Critical concepts in 
sociology. 163-188 London, UK: Routledge. 
House of Commons. (2011, July 18). Private Finance Initiative. Report of the Treasury 
Committee, vol. 1. 
Janda, K. B. (2011). Buildings don’t use energy: People do. Architectural Science 
Review, 54(1), 15–22.  
Kaatz, E., Root, D., & Bowen, P. (2005). Broadening project participation through a 
modified building sustainability assessment. Building Research & Information, 
33(5), 441–454. doi: 10.1080/09613210500219113 
Kindon, S., & Pain, R. (2009). Participatory action research approaches and methods: 
Connecting people, participation and place. London, UK: Routledge. 
Koch, T. (1998). Storytelling: Is it really research? Methodological issues in nursing 
research. Journal of Advanced Nursing, 28(6), 1182–1190. 
Krippendorff, K. (2004). Content analysis: Introduction to its methodology (2nd ed.). 
Thousand Oaks, CA: Sage. 
Lackney, J. A. (1997). The relationship between environmental quality of school 
facilities and student performance. Energy smart schools: Opportunities to save 
money, save energy and improve student performance. Briefing of the US House 
of Representatives Committee on Science. http://eric.ed.gov/?id=ED439594 
Leaman, A., & Bordass, W. (2001). Assessing building performance in use: The Probe 
occupant surveys and their implications 4. Building Research & Information, 
29(2), 129–143.  
Leaman, A., Stevenson, F., & Bordass, B. (2010). Building evaluation: Practice and 
principles. Building Research & Information, 38(5), 564–577.  
Mallory-Hill, S., Preiser, W. F. E, & Watson, C. G. (2012). Enhancing building 
performance. London, UK: John Wiley & Sons. 
Mannion, G. (2009). After participation: The socio-spatial performance of 
intergenerational becoming. In B. Percy-Smith & N. Thomas (Eds.), A handbook 
of children’s participation: Perspectives from theory and practice (pp. 330–
342). London, UK: Routledge. 
Markus, T., Whyman, P., Morgan, J., Whitton, D. Maver, T., Canter, D., & Fleming, J. 
(1972). Building performance. London, UK: Applied Science Publishers.  
Meir, I. A., Garb, Y., Jiao, D., & Cicelsky, A. (2009). Post-occupancy evaluation: An 
inevitable step toward sustainability advances in building energy research. 
Advances in Building Energy Research, 3, 189–220. 
Nold, C. (2009). Emotional cartography technologies of the self [Video]. Retrieved 
from http://emotionalcartography.net  
Pahl, K. (2002) Ephemera, mess and miscellaneous piles: Texts and Practices in 
families. Journal of Early Childhood Literacy, 2(2), 145–166. 
Pahl, K., & Roswell, J. (2003). Artifactual literacies. In J. Larson & J. Marsh (Eds.), 
The Sage Handbook of Early Childhood Literacy (pp. 263–278). London, UK: 
Sage. 
Pain, R. (2003). Social geography: On action-orientated research. Progress in Human 
Geography, 27(5), 677–685. 
Pain, R., & Francis, P. (2003). Reflections on participatory research. Area, 35(1), 46–
54.  
Payne, S. R., Mackrill, J., Cain, R., Strelitz, J., & Gate, L. (2014). Developing interior 
design briefs for health-care and well-being centres through public participation. 
Architectural Engineering and Design Management, (ahead-of-print) 1–16. doi: 
10.1080/17452007.2014.923288 
Preiser, W. F. E., Rabinowitz, H. E., & White, T. (1988). Postoccupancy evaluation. 
New York, NY: Van Nostrand-Reinhold. 
Ruddick, S. (2004). Activist geographies: Building possible worlds. In P. Cloke, P. 
Crang, & M. Goodwin (Eds.), Envisioning human geographies (pp. 229–246). 
London, UK: Arnold. 
Sanoff, H. (2001). School building assessment methods. Washington, DC: National 
Clearinghouse for Educational Facilities. Retrieved from 
edfacilities.org/pubs/sanoffassess.pdf 
Scott, W. (2010). New worlds rising? The view from the sustainable school. Policy 
Futures in Education, 8(50), 597–599. 
Sergiovanni, T. (1994). Building community in schools. San Francisco, CA: Jossey-
Bass. 
Shipworth, D. (2005). Synergies and conflicts on the landscape of domestic energy 
consumption: beyond metaphor. Energy savings: what works and who delivers, 
1381-1392. 
Shipworth, D. (2006). Qualitative modelling of sustainable energy scenarios: An 
extension of the Bon qualitative input–output model. Construction Management 
& Economics, 24(7), 695–703. 
Stevenson, F. (2008). Post-occupancy evaluation of housing [Online]. PowerPoint 
presentation available at: www.usablebuildings.co.uk/Pages/UBEvents.html  
Stevenson, F. (2009). Post-occupancy evaluation and sustainability: A review. Urban 
Design and Planning, 162(3), 123–130. 
Stevenson, F., & Rijal, H. (2010). Developing occupancy feedback from a prototype to 
improve housing production. Building Research & Information, 38(5), 549–563. 
Stringer, A., Dunne, J., & Boussabaine, H. (2012). Schools design quality: A user 
perspective. Architectural Engineering and Design Management, 8(4): 257–272. 
Theron, L. Mitchell, C., Smith, A., & Stuart, J. (2011). Picturing research: Drawing as 
visual methodology. Rotterdam, the Netherlands: Sense. 
Thomson, P., ed. (2008). Doing visual research with children and young people. 
London, UK: Routledge. 
Torre, M. E., Fine, M., Boudin, K., Bowen, I., Clark, J., Hylton, D., … Upegui, D. 
(2001) A space for co-constructing counter stories under surveillance. 
International Journal of Critical Psychology, 4, 149–166. 
Upitis, R. (2004) School architecture and complexity. Complicity: An International 
Journal of Complexity and Education, 1(1), 19–38. 
van Hoof, J., Rutten, P. G. S., Struck, C., Huisman, E. R. C. M., & Kort, H. S. M. 
(2014). The integrated and evidence-based design of healthcare environments. 
Architectural Engineering and Design Management, (ahead-of-print) 1-21. doi: 
10.1080/17452007.2014.892471 
Vogel, S. (2009). Focus groups with children. In J. Fielder & C. Posch (Eds.), Yes they 
can! Children researching their lives. Germany: Schneider Verlag Hohengehren 
GmbH. 
Watson, C. (2003). Review of building quality using post occupancy evaluation. PEB 
Exchange, Programme on Educational Building, (No. 2003/03), OECD 
Publishing.  
Watson, C. (2005, February 2). Post occupancy evaluation, Braes High School, Falkirk, 
Scottish Executive. Available: at www.scotland.gov.uk/ 
Publications/2006/01/23112827/11  
Watson, C., & Thomson, K. (2005). Bringing post-occupancy evaluation to schools in 
Scotland. http://www.oecd.org/unitedkingdom/37905347.pdf 
Wheeler, A., Boughlaghem, D., & Malekzadeh, M. (2011). What do young people tell 
us about sustainable lifestyles when they design sustainable schools? PLEA 
2011 Proceedings, 1, 65-70. 
Yin, R. K. (2008). Case study research: Design and methods. Thousand Oaks, CA: 
Sage. 
Zimmerman, A., & Martin, M. (2001). Post-occupancy evaluation: benefits and barriers. 
Building Research & Information, 29(2), 168-174. doi: 
10.1080/09613210010016857 
 
 
 
